We will consider the exact nite-di erence scheme for solving the system of di erential equations of second order with piece-wise constant coe cients. It is well-known, that the presence of large parameters at rst order derivatives or small parameters at second order derivatives in the system of hydrodynamics and magnetohydrodynamics (MHD) equations (large Reynolds, Hartmann and others numbers) causes additional di culties for the applications of general classical numerical methods. Thus, important t o w ork out special methods of solution, the so-called uniform converging computational methods.This gives a basis for the development of special monotone nite vector-di erence schemes with perturbation coe cient of function-matrix for solving the system of di erential equations. Special nite-di erence approximations are constructed for a steady-state boundary-value problem, systems of parabolic type partial di erential equations, a system of two M H D equations, 2-D ows and MHD-ows equations in curvilinear orthogonal coordinates.
1-D LINEAR SYSTEM
We start with a simple example of one dimensional (1-D) linear system of m di erential equations of second order:
Lu @( @u=@x)=@x ; a@u=@x = f (1.1) where x 2 (0 l ), > 0 a is the matrix, u f are vectors. Let the coe cients of a f are piece-wise continuous in the interval (0 l ) and the nonuniform grid contains the discontinuity p o i n ts of coe cients. The vector-function u and the ux vector-function @u=@x are continuous .
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We assume that the boundary conditions can be written as 
3-POINT EXACT VECTOR-DIFFERENCE EQUATIONS
Approximation of the di erential problem is based on the conservation law approach of the nite volumes method 4]. We consider the nonuniform grid with blocks centered at the grid points x j j = 0 N (x 0 = 0 x N = l):
We will refer to the endpoints of the interval about the point x j as x j 0:5 . This interval (x j;0:5 x j+0:5 ) is refered as the control volume associated with the grid point x j (the j-th cell). To derive a di erence equation associated with the grid point x j we i n tegrate the self-adjoint f o r m o f v ector di erential equation (1) @( @u=@x)@ x= G(x) This is the integral form of the conservation law for the interval (x j;0:5 x j+0:5 ).
In the classical formulation of the nite volumes method 4], it is assumed that the vector ux terms W j 0:5 are approximated by the nite di erences. Then, the corresponding di erence scheme is not exact for given vector-functions G j even in the case of piece-wise constant coe cients of a f: We h a ve a n o pportunity to derive the exact di erence scheme in this case. We integrate equation (4) If the values of the parameters a f of equation (1) 
2-POINT EXACT VECTOR-DIFFERENCE EQUATIONS
We a p p l y t h e i n tegral form of the conservation law t o t h e h a l f i n terval (x 0 x 0:5 ) for the approximation of the boundary condition (2) Therefore, the vector-di erence scheme (6), (9) , (10) 
1-D NONLINEAR SYSTEM AND 1-D TIME DEPENDING SYSTEM
The system of m nonlinear di erential equations (1) with the coe cients a f depending on x u can be approximated in the form (6), (7), where j 0:5 a j 0:5 f j 0:5 denote the discrete approximation of a f in the correspondigs intervals (x j;1 x j ) (x j x j+1 ): The truncation error of the vectordi erence equations is locally O(max jh j+1 ; h j j): For the uniform grid we obtain the accuracy of second order. The vector-di erence scheme generalizes the corresponding monotone di erence scheme in the scalar case.
The nonlinear time-depending 1-D initial-boundary-value problem for parabolic type system of m partial di erential equations is in the form (1)- (3), where u = u(x t) f = @u=@t ; f and the parameters a f are functions depending on x t u: The corresponding discretized version of vector-equations For the nite-di erence approximation of systems (1) on nonuniform grid the system can be written in the following local selfadjoint f o r m ( 4 ) a n d t h e monotone vector-di erence equations of 3-point s c heme can be represented in the form (6), where
By calculation the matrix-function g(s) on the spectrum of the matrix s = ;1 ah we g e t g(s) = g(k 1 ) cb ; 
2-D MHD SYSTEM
The class of axially symmetric or planar 2-D ow of viscous incompressible electrically-conducting liquid can be described by the system of MHDequations in terms of six unknown functions in curvilinear orthogonal coordinates (q 1 q 2 q 3 ) and in time t : temperature T stream functions of the liquid and the magnetic eld q 3 -components of vorticity ! 3 velocity v 3 and magnetic induction B 3 (all derivatives along the coordinate q 3 are equal to zero). Elimating the pressure, we obtain three equations for the functions 
SOME APPLICATIONS
The main result of numerical modelling in continuum mechanics is the development of e ective special calculation methods for obtaining electromagnetic, hydrodynamic and temperature elds with various boundary layers 7]. Special nite-di erence methods have been applied for the simulation of liquid transport in electrolytic cell for aluminium production 9], in multilayered eece for describing the wetting-drying process 10], 11], for mathematical modelling of the glass bre material production 12],for the solutions of ltration and heat transfer problems in multilayer domains 13], 14].
